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SSME FMEA/CIL
REDUNDANCY SCREEN

Camponant Group!  Propalbant Vakeay Prapared: P. Lawrimoere
CiL ltern: M20-02 Approvad: T. Mauyan
Camporent: Maln CGaldizer Valve Approval Date;  &i30Ma
Part Mumber: RIOA2SE Change % 2
Fallurs Mok Falls o move or moves slowdy. Diractive g: CCO0 ME3.01-5724
Page: 1of 1
Crilezality
Phage Fakure f Efferd Description Hazard Reference
5 Wien not detectabies by SEN, MOV lailure rezulls In Tzlure bo establish IgnHion gr in excassive prebusner lemparalures. Méssion scrub 1R
42 Lass of vehicle doe o LOX ducl ruplere or ovartemperature may resill if not detecled, ME-B25,
WME-CA5
Radunda ney Screens: WALVE SYSTEM - SENSOR SYSTEM, UNLIKE REDUNDAHEY
A: Pass - Redundant hardwars tens ere capatle of chackout durng normal graund turnenound.
B’ F'rsS - Loss of a redundant hardware lems. i detectable during flight,
C: Pass - Losa of redundant hardware Kasmes toukd not reauk from a slngle credibla avent,
g When failure accurs durng MOW cpening ard not detecied by SEI, hydraulic ficw fomoes close MOY L2using high HPOTF apesds snd 1
4.3 oxldizer duct averprassums and uplure. [oss of vehida, WE-C3S
Radindancy Sersans: SING|LE FQINT FAILURE: WA
C ihan datected by SEN, pontreller switchas to channe| B; iNvatve pasillon ramains out-of-limits, conlreller Iniakes pneumalic shutdawn; _1 B
4.1 faibure continues, oxkdizer low continues until vehicle pravatve dosire, LOX-ich culal, Loss of vehlels ME-B4A
ME-£34.C

Redundancy Screens: SMGLE POINT FAILURE: M
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SSMEF CAJCIL

DE..oN
Component Group: Propotlant Yalves Praparad; B, Lowrdmoes
CIL flem:; D120-42 Approved: T. Nguyen
Component: Maln Cxidizer Yala Approval Date:  GI30/59
Part Humber: R5008255 Change #: ]
Failure Moda: Fails lo mova or moves slowly. Directve A; CCB0 AFE301.5226

Faga: 1of 1

Deslgn / Documeanl Belarence

FAILURE GANSE:  A: Broken shafl or coupling.

THE 3 FIECE COUPLING TRANSFERS TORQUE FROM THE ACTUATCOR TO THE MOV SHAFT (13 (2}, THE COUPLING PREVENTS SIDE LOADS GAUSED BY ACTUATORVALVE
CENTERLINE MISALIGHMENT. THE SHAFT, UPPER COUPLING (2), AND LOWER COUPLING (2} ARE INGONEL 718 WHICH WAS CHOSEH FOR ITS CRYOQGENIC STRENGTH, DUCTILTY.
AN CORROSION RESISTANCE [5). THE INTERMEDIATE COUPLING (8) IS HEAT TREATED MITRIDING STEEL. THIS PROVIDES CCHE STRENGTH AND DUCTILITY TO TRANSMIT
TORGUE AND SURFAGE HARDNESS TO RESIST WEAR {$) THE INTERMEDIATE COUPLING |15 DRY-FILM LUBRICATED TO REDUCE FRIGTION AND WEAR (5]

(1) R5008255. |2} RSO0R27 Y, (J) REODMAO0ES, (4] RSQDBOAS, (5) RES-857E; (B)RIC01ED
FAILURE CAUSE: B Spizum of MOY shaft/baarings.

THE MOV {1], THRUST (2), AND SHAFT BEARINGS {J) ARE ROLLER BEARINGS. THEY ARE USED FOR THEIR FRIGTION AND LOAD CAPACITY CHARACTERISTICS. THE ROLLERS AND
RACES ARE 4400 (2) 13), WHICH WAS SELECTED FOR ITS HARDNESS, STRENGTH. AND GORROSION RESISTANCE (2] THE ROLLERS ARE SERPARATED BY A BE-CLI RETAINER (2) (1]
THE SHAFT BEARING RETAINERS ARE ORY-FILM LUBRICATED {4} TO REDUCE ROULER-TO-RETAKER FRICTION 3], THE RETAIMER PREVENTS AOLLER-TO-ROLLER GONTACT AND
MINIMIZES THE POLLER RUBRING VELOCITY THE FETAINER FREVENTS SEIZURE CAUSED BY ROLLER SKEWING. THE LOW ROTATIONAL VELOCITY WITHLESS THAM 90 DEGREES
TRAVEL AMD ONE OPEMMCLOSE CYCLE PER TEST PRECLUDES SEIZURE CAUSED BY WEAR OR SPALUNA. THE vaALVE COMPONENTS ARE CLEANED FRIOR TO ASSEMELY (5). THE
VALVE 2 ASSEMBLED [N A CONTAMINATION COMTROLLED AREA (6). THE DXIDIZER SUPPLY TO THE ENGIME 15 FILTERED T 300 MICRONS . SHOYYED NO DETRIMENTAL WEAR
OF DAMAGE. THIS VALVE HRa0 121 TESTS AND 28,871 SECONDS OF HOT FRE TIME {5). BINDING OR SEIZURE OF THE MAaIN DXIDIZER VAL YE WALL BE DETECTED BY THE ACTUATOR
AvDT CONTROLLER MQHITOR, AKO RESULT W A VEHICLE COMMANDED SHUTDOMWN (B}, THE MOMITOR SYSTEM |5 COMPRISED OF REDUNDAMNT SENSOR CLECTROMICS,
RECUNDAMT HARNESSES, AND REDUMDANT CONTROLLER CHANMELS,

{1} RS004265; |2) RES1096; (3 RESIN02, RESING?; (4) RSSBST5; (5) RL10O01; (6) ROOT11-600; (71100 13M15004; (8) CPACGROD02 PT 1 3.2.3:6.1

FAILURE CAUSE: ALL CALBER

HIGH CYLE AND LOW CYCLE FATISUE A% WELL AS MINIMUM FACTORS OF SAFETY FOR TIE MAIN OXIDIZER YALVE MEET CEI REGUIREMENTS (1), THE RSOV WAS CLEARED FOR
FRACTURE MECHAMICS/HMDE FLAW GROWTH, SINCE IT CONTAINS NO FRACTURE CRITICAL PARTS (2). THE MAIN DXIDIZER VALVE SUCCESSFULLY COMPLETED DvE TEST
REGUIREMENTS (3], INGLUDING ENDURANCE {4), AND VIBRATION (5)

{1} FLO0SAZ, CPAZDRODDIB, RE5-548; (2) NASA TASK 117 13) DVE-SSME-515, 18] RS5-815-17, [5) R53-515-24
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SSME FMEA/CIL
INSPECTION AND TEST

Component Sroup! Prapetlant Walves Prepared; P, Lowrimore
CIL Ram: O1p-02 Approver: T. Hguyen
Component: Main Oxid[zer Yelve Approwval Date: &/3099
Fart Humhber: RSO0RZSS Chanpa #: 2
Failure Moda; Fafks to mowe or moves skonly, Dirackive #: CCEROMEL.M-5235
Fage: 1of 2
Faiure Causas Slgnifeant Charactedstics Inspechonie] / Tasl[8) Document Relerence
A SHAFT RE00E271
LFPER COUPLING RA00s0E4
LOWER COUPLING RS008053
INTERMEDATE COUFLIMG RS008180
MATERIAL IMNTEGRITY MATERLAL INTEGRITY IS VERIFIED PER DRAVING RECUIREMENTS.
HEAT TREAT IS YERIFIED PFR DRAWING REGHHRENMENTS.
MACHIMNED FARTS ARE FENETRANT INSPECTED PER DRAVWING REQUIRERENTS.
LURRMC:ATION DRY-FILK COATING 15 VERIFIED PER DRAWING REQUIREMENTS. RE00e180
B Mk OXIDEZER WALVE R3018255
SHAFT RS0JR2TT
SHAFT BEARING RES1092
SHAFT HEARING RES 1097
THRUSET BEARING RES 1036
KMATERIAL INTEGRITY MATERIAL INTEGRITY |15 YERIFIED PER ORAWING REQUIREMENTS. RSOCEXTL
RES1a82
RES1097
RES 1096
HEAT TREAT |15 VERIFIED FER DRAWING FEQUIREMENTS.
LUERICATION DRY-FILM COATIMNG 15 WERIFIED PER DRAYING REQUIREMENTS. RES1092
REZ106T
ASSEMBLY INTEGRITY DURING ASSENBLY AND FUNCTIONAL TEST OF THE MAIN QXI0IZER VALVE TORQUE IS VERIFIED.  RLODS3S
VALVE |15 ACTUATED ANEY RESFPONSE TIME 15 VERIFIED DURING CONTROLLER FLIGHT READINESS  OMRST W4 1AST 050
CHECKOUT, aMD DURING ACTUATOR CHECKOUT PRICR TO EACH FLIGHT. OMRS0 Ya1ASI ']
WALYE IS5 ACTUATED 10 TIMES DURING HYDRAULIC COMNDITIOMIMG. [LAST TEST) OMRSE BOCFAD 211
ALL CAUSES MAIN QDXIDIZER WALVE RS008 255
ASSEMBLY INTEGRITY FIMISHED FARTS ARE VERIFIED CLEAN PER SPECIFICATION REQUIREMENTS. RLACM
WBLVE 15 ASSEMBLED 1N A CONTAMINATION CONTROLLED AREA. ROO711-E00
WALVE IS ASSEMBLED AND FLUINCTIONALLY TESTED PER SPECITICATION RECIMREMENTS. RLOO435
HOT-FIRE ACCEFTANCE WALVE OPERATION IS YERIFIED THROUGH MCGT-FIRE ACCEPTANCE TESTING. RLODAE

TESTING [GREER RLIN)
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Cormprehensive faiture hislory data is mainiained In the Protem Reparding delabase [PRAMSTFRACA)
Fefarenca; MASA |star SAZ1/E8000 and Packetdyne wtlar BERCOSTE1,
Mot Applicabhs.
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SSME " “A(ICIL
WELD . JINTS
Campanent Groeup: Propellant Valves Prapared; F. Lowrimcrg
CIL kem: nh i) Apnrowar: T. Npguyen
Campanent; Mam Oxfdizer Yalve Approwval Data: G/3098
Part Numbar! RSO0E266 Change #: 1
Oirectina ¥: CCHD ME3.0-5228
Fage: 1of 1
Crit:cal Il al
Raal  Flaw Slze Mol
Sida Moy [etectable
Component Bashe Par Humbar Wald Mutmber Weld Type  {lags Aeseks HCF  LCF Coremenl s
BELLEAWNS REMAM A 34 ey fl X X %
BELLOWS RELO0SI 11 5B GTAaw I
SHAFT ESena2T1 1.2 EEWY [} X X



